The socioeconomic inequalities found in child and adolescent mental wellbeing are increasingly acknowledged. Although interventions increasingly focus on school holidays as a critical period for intervention to reduce inequalities, no studies have modelled the role of summer holiday experiences in explaining socioeconomic inequalities in wellbeing. For this study, we analysed survey data of 103,971 adolescents from 193 secondary schools in Wales, United Kingdom, which included measures of family affluence, experiences during the summer holidays (hunger, loneliness, time with friends and physical activity) and mental wellbeing and internalising symptoms on return to school. Structural equation modelling was used to analyse the data. Although family affluence retained a direct inverse association with student mental wellbeing (r = −0.04, p < 0.001), 65.2% of its association with mental wellbeing was mediated by the experiences over the summer holidays. FAS score was not directly associated with the student's self-reports of internalising symptoms (r = 0.00, p > 0.05). Of all summer holiday experiences, the strongest mediational pathway was observed for reports of loneliness. Although more structural solutions to poverty remain essential, school holiday interventions may have significant potential for reducing socioeconomic inequalities in mental health and wellbeing on young people's return to school through reducing loneliness, providing nutritious food and opportunities for social interaction.
Introduction
Childhood and adolescent inequalities have worsened internationally in recent years [1] , resulting in adverse psychosocial, physical and educational consequences for young people and families [2] . Socioeconomic inequalities in a range of health risk behaviours as well as mental health and wellbeing emerge and widen throughout childhood and adolescence [3] [4] [5] [6] [7] . Following the recent international financial crisis and periods of austerity in many countries, food insecurity [8] (i.e., "insufficient and insecure access to nutritionally adequate food due to resource constraints" (p.523) [9] ) is a growing problem.
1.
The association of socioeconomic status with mental wellbeing and internalising symptoms in adolescents on return to school after the summer holidays;
2.
Associations of socioeconomic status with summer holiday experiences of hunger, loneliness, time spent with friends and physical activity; 3.
Associations of summer holiday experiences of hunger, loneliness, time with friends and physical activity with mental wellbeing and internalising symptoms on return to school; 4.
The relative contributions of summer holiday experiences of hunger, loneliness, time with friends and physical activity in mediating the association between socioeconomic status and mental wellbeing.
Materials and Methods

Participants, Sampling and Data Collection
The data used in this study were collected from September-December 2017. The School Health Research Network (SHRN) Student Health and Wellbeing Survey was completed by 103,971 secondary school students aged 11-16 years old who were recruited from 193 secondary schools (including four private schools) across Wales. Schools were recruited to SHRN either via their participation in the Welsh Health Behaviour in School-Children (HBSC) survey in 2013 or via two subsequent rounds of open recruitment in 2015 and 2017, including all maintained secondary schools in Wales as of 2017. For the first time in 2017, he HBSC survey was nested within the larger SHRN survey and is part of a wider World Health Organization (WHO) Cross-National survey that involves 49 countries. Schools were asked to survey all pupils where possible and to survey mixed ability classes so as to minimise biases where not all classes were included. Participants were assured of anonymity and confidentiality and data collection took place within the classroom environment. The survey was voluntary and completed anonymously by the majority of students. In 39 schools, the students were asked to provide some identifiable information at the end of the survey as part of a data linkage pilot project. The students were informed that their identifying information would be stored separately to their survey responses, used for research only and never used to identify their responses and were not excluded from the survey if they chose not to provide this. Only the fully anonymised data are used for the analyses in this paper. The total sample analysed in this paper consisted of the 101,910 students across 193 schools after the exclusion of pupils who did not answer the question on their sex.
Measures
Socioeconomic Status
The Family Affluence Scale (FAS [27, 28] ) was used as an indicator of child material affluence. A sum score is derived from 6 survey items, which asked; (1) "Do you have your own bedroom?" (2) "How many computers does your family own?" (3) "Does your family own a car, van or truck?" (4) "Does your family have a dishwasher at home?" (5) "How many bathrooms are in your home?" and (6) "How many times did you and your family travel out of Wales on holiday/vacation last year?" The scores for each item were summed to give a total affluence score, which was dichotomised via a median split into high and low affluence.
Summer Holiday Experiences
The participant experiences over the most recent summer holidays were derived from four survey items, which asked about the frequency of the following experiences: (a) Spend time with friends, (b) Exercise in your free time so much that you got out of breath or sweated, (c) Go to bed hungry because there wasn't enough food in the house and (d) Feel lonely (responses: (1) "None of the time", (2) "Rarely", (3) "Some of the time", (4) "Often", (5) "All of the time" and (6) "I do not want to answer"). Each survey item was used as a mediator in the analysis.
Sociodemographic Variables
Participants reported their age (year and month of birth), gender (boy/girl) and ethnicity (response options: "White British"; "White Irish, White Gypsy/Traveller"; "White Other"; "Mixed or Multiple Ethnic Group"; "Pakistani"; "Indian"; "Bangladeshi"; "Chinese"; "African"; "Caribbean or Black"; "Arab"; "Other". Those reporting White were categorised as 0 and all other responses coded as 1 (referred to as Black Minority Ethnic (BME)).
Student Mental Well Being
(a) Short Warwick-Edinburgh Mental Wellbeing Scale (SWEMWBS) SWEMWBS [29] , which is an indicator of child mental wellbeing, was derived from seven survey items, which asked about the following experiences over the last two weeks: a) I've been feeling optimistic about the future, b) I've been feeling useful, c) I've been feeling relaxed, d) I've been dealing with problems well, e) I've been thinking clearly, f) I've been feeling close to other people, g) I've been able to make up my own mind about things (responses: (1) "None of the time", (2) "Rarely", (3) "Some of the time", (4) "Often", (5) "All of the time" and (6) "I do not want to answer"). The responses were summed to form a scale score [30] .
(b) Internalising Symptoms As an indicator of depression and anxiety symptomatology [31] , the participants were asked about the frequency of which they had felt each of the following over the past six months: (a) Feeling low, (b) Irritability or bad temper, (c) Feeling nervous and (d) Difficulties in getting to sleep (responses: (1) "About every day", (2) "More than once a week", (3) "About every week", (4) "About every month", (5) "Rarely or never" and (6) "I do not want to answer"). The responses were summed to form a scale score.
Data Analyses
We first undertook descriptive analyses on included variables. After this, to account for the missing data, we used multiple imputation with chained equations. The imputations used a logit link for categorical variables and predictive mean matching for scale scores, which included grade and sex as auxiliary variables. The imputations were carried out in Stata v 14 (Statacorp, College Station, TX, USA). Complete-case analyses were conducted as a sensitivity analysis and as there was minimal difference between complete case analyses and those using multiple imputation, only the latter are reported. We specified and estimated two path analyses: one estimates the mediating effects of summer holiday experiences on the relationship between family affluence and mental wellbeing while the other estimates the mediating effects of summer holiday experiences on the relationship between family affluence and internalising symptoms. Both path analyses included the direct effect of family affluence on outcomes as well as theoretically informed covariances between the disturbances of the mediators. All path analyses were estimated using weighted least squares to account for the use of ordinal variables in the analysis. Path analyses were estimated on each imputed dataset before the parameter estimates were combined using Rubin's rules. The indirect effect was also expressed as the percentage of the total direct effect captured by the mediators. Analyses were carried in R using -lavaan-(Rosseel, 2014, Auckland, New Zealand).
Ethics
Schools registered to participate in the study before the parents in each school were sent a letter informing them about the survey and they had the option of withdrawing their child from data collection. Additionally, at the start of each data collection session, the participants were asked to provide consent after having read through the screens of information at the start of the online survey and having had the study explained by their teachers. All young people had the opportunity to withdraw from the data collection session at any time. The study was approved by Cardiff University School of Social Sciences Research Ethics Committee (SREC/2190).
Results
Descriptive Statistics
A total of 101,910 young people were included in the main analysis (Table 1) . Overall, 49.5% were males and the mean (± SD) age of the respondents was 13.2 years (± 1.5). The mean (± SD) score for SWEMWBS and internalising symptoms of respondents was 22.0 (± 4.5) (range 7-35) and 5.7 (± 4.4) (range 0-16) respectively. The prevalence of young people experiencing hunger at bedtime or feelings of loneliness at least some of the time was 12.9% and 30.4%, respectively. Overall, 26.0% and 16.1% of young people reported that they rarely or never spent time exercising or with friends. Table 2 provides a breakdown of responses according to FAS. As shown, there was a strong trend across each summer holiday experience, with those from a low FAS reporting more frequent adverse experiences. 
Associations between Summer Holiday Experiences and Socioeconomic Status
As shown in Figures 1 and 2 , a low FAS was associated with all reported summer holiday experiences. There was a positive association of a low FAS with the frequency of reported hunger at bedtime (r = 0.07, p < 0.001) and feeling lonely (r = 0.10, p < 0.001). A low FAS had a direct negative association with spending time with friends (r = −0.09, p < 0.001) and time spent exercising (r = −0.14, p < 0.001).
The covariances estimated between the reports of loneliness and bedtime hunger (r = 0.39, p < 0.001) and between loneliness and spending time with friends (r = 0.25, p < 0.001) were positive and statistically significant. Conversely, the covariance estimated between reports of loneliness and exercise was negative and significant (r = −0.15, p < 0.001). The covariance estimated between time spent exercising and time spent with friends was positive and significant (r = 0.29, p < 0.001). 
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Associations between Summer Holiday Experiences and Socioeconomic Status
Student's Mental Wellbeing
The overall fit of the structural model predicting students' mental wellbeing was good based on the standard fit criteria (SWEMWBS: over 10 imputations, χ2 ps > 0.34; RMSEA = 0.000-0.001). The results of the SEM are depicted in Table 3 .
The indirect effects of FAS on student mental wellbeing are realised through each of the summer holiday experience variables. The path estimates between the frequency of feeling lonely and mental wellbeing (r = −0.38, p < 0.001) and between hunger and mental wellbeing (r = −0.11, p < 0.001) were both statistically significant, with more frequent experiences of both associated with poorer mental wellbeing. Similarly, the pathways between the frequency of exercise and mental wellbeing (r = 0.18, p < 0.001) and frequency of spending time with friends and mental wellbeing (r = 0.05, p < 0.001) were significant. The students reporting more frequent exercise or time with friends over the summer holidays were more likely to report positive mental wellbeing.
Finally, a low FAS had a direct effect on student mental wellbeing (r = −0.04, p < 0.001). Collectively, 65.2% of the effect of FAS on mental wellbeing was mediated by the experiences over the summer holidays. 
The overall fit of the structural model predicting students' mental wellbeing was good based on the standard fit criteria (SWEMWBS: over 10 imputations, χ2 ps > 0.34; RMSEA = 0.000-0.001). The results of the SEM are depicted in Table 3 . The indirect effects of FAS on student mental wellbeing are realised through each of the summer holiday experience variables. The path estimates between the frequency of feeling lonely and mental wellbeing (r = −0.38, p < 0.001) and between hunger and mental wellbeing (r = −0.11, p < 0.001) were both statistically significant, with more frequent experiences of both associated with poorer mental wellbeing. Similarly, the pathways between the frequency of exercise and mental wellbeing (r = 0.18, p < 0.001) and frequency of spending time with friends and mental wellbeing (r = 0.05, p < 0.001) were significant. The students reporting more frequent exercise or time with friends over the summer holidays were more likely to report positive mental wellbeing.
Finally, a low FAS had a direct effect on student mental wellbeing (r = −0.04, p < 0.001). Collectively, 65.2% of the effect of FAS on mental wellbeing was mediated by the experiences over the summer holidays.
Internalising Symptoms
The overall fit of the structural model in predicting the students' internalising symptoms score was good based on the standard fit criteria (over 10 imputations, χ2 ps > 0.36; RMSEA = 0.000-0.001). Table 4 displays all standardised path coefficient estimates and Figure 2 displays the full SEM. The pathways between the frequency of feeling lonely and reports of internalising symptoms (r = 0.55, p < 0.001) and between going to bed hungry due to a lack of food and internalising symptoms (r = 0.05, p < 0.001) were both statistically significant. The pathway between the frequency of spending time with friends and internalising symptoms (r = 0.01, p < 0.001) was small yet significant but not in the expected direction. The pathway between the frequency of exercise and internalising symptoms (r = −0.09, p < 0.001) was also significant, which indicated that an increased frequency of exercise was associated with decreased internalising symptoms.
As shown in Figure 2 , FAS was not directly associated with the students' reports of internalising symptoms (r = 0.00, p > 0.05). That is to say, the data are consistent with a hypothesis that the association of FAS with internalising symptoms was completely mediated by experiences over the summer holidays. Hence, while the relationship between FAS and each of the summer holiday variables is indicative of better experiences for more affluent families, the direct effect of FAS on internalising symptoms indicates that FAS is not associated with internalising symptoms beyond the effect through summer holiday experiences.
Among both structural models, the strongest mediational pathway was observed for reports of loneliness out of all summer holiday experiences.
Discussion
Consistent with past research [3, 4, 7, 32, 33] , we observed that a low socioeconomic status was associated with poorer wellbeing among adolescents in Wales. However, while previous studies have shown that socioeconomic status is associated with adolescent mental health and wellbeing, ours is, to our knowledge, the first study to examine the mediating role of experiences during the summer holiday period (such as hunger, loneliness, time with friends and participation in physical activity) in explaining socioeconomic inequalities in wellbeing on return to school. This is despite a growing emergence of interventions, which aim to reduce socioeconomic inequality through targeting these mechanisms [18] .
Nearly one in six young people reported frequent experiences of loneliness during the summer holidays. We observed a significantly higher risk of loneliness among young people from poorer families, with over a fifth experiencing loneliness at least "often" or "all of the time" (compared to one in seven and one in nine peers reporting a medium and high FAS, respectively). This finding is consistent with research evidence that many disadvantaged children from working families are often left for long periods of time throughout the holidays due to the challenges in meeting costs of childcare while limited affordable activities for young people to engage in may limit opportunities for social interaction [20] .
Further, 1 in 6 young people reported that they "never" or "rarely" spend time with friends throughout the summer months, which was again significantly higher among young people from poorer families (i.e., 21% compared to 15% and 12% of peers reporting a medium and high FAS correspondingly). Although a number of studies have demonstrated the protective role of social relationships and support for wellbeing and mental health throughout the human lifespan [34] [35] [36] , several studies have also demonstrated how loneliness during childhood can precede depression in adolescence in addition to increased healthcare usage and associated concerns about health [37, 38] . Hence, summer holidays represent a potentially critical period during which loneliness may adversely impact young people's mental wellbeing.
Approximately 1 in 16 young people reported that they "often" or "always" went to bed hungry during the summer holiday period. Other international studies have reported relatively higher estimates of food insecurity at around 11% [39, 40] although the methods for assessing food insecurity vary widely. In the present study, there was a trend for higher reports among children from poorer families (e.g., 7.2%, 5.8% and 5.1% for those reporting a low, medium and high FAS, respectively). Previous studies have shown that the children who report going to bed hungry are also more likely to report lower consumption of fruits and vegetables, higher intakes of convenience and fried foods and more frequent reports of emotional and physical symptoms [41] . Compounding the adverse effects of loneliness already described, the literature suggests that children from food insecure families are also less likely to socialise outside of school and more likely to fall behind academically [42, 43] , which is consistent with the covariances between hunger and loneliness observed in this study.
The declines in physical activity have previously been observed during the summer holiday period [44] . Over a quarter of young people in this study reported never or rarely engaging in exercise during the summer holiday period. Of these, a greater proportion of young people were from poorer families (e.g., a third of those in the poorest tertiles vs just under one in five in the most affluent). Our data also indicated the covariance of loneliness with a lower level of physical activity as participation in exercise during the summer holidays was also significantly lower among children from poorer families. The time spent in exercise was also inversely associated with socioeconomic status and independently associated with wellbeing on return to school.
Our study provides evidence that all of the measured summer holiday experiences were significantly associated with young people's wellbeing and mental health outcomes. The one notable exception was a positive association between time with friends and internalising symptoms as this suggests that such symptoms increase when the time with friends was higher. Our previous research has shown that time with friends can positively or negatively predict mental health and wellbeing, which partially depends on whether it occurs within the context of supportive family relationships [31] . However, this coefficient was small (0.01) and most likely a consequence of the very large analysis sample. Of all summer holiday experiences, the reports of loneliness had the greatest association with the reports of poorer wellbeing and mental health. Hence, one of the most important mechanisms of school holiday intervention in terms of reducing inequalities is likely to be reducing experiences of loneliness.
Limitations and Implications for Future Research
This study benefitted from a large nationally representative sample and use of robust statistical methods. Nevertheless, it suffers a number of important limitations. It relies exclusively on self-reported data and may be subject to recall biases and social desirability. Although our recent analysis indicates that SWEMWBS has acceptable measurement invariance properties and validity in this age group [30] , our measure of internalising symptoms is as yet not validated. Our measure of socioeconomic status that was related to indirect markers of family affluence and alternative markers of SES, such as household income or parental education, may have revealed differing associations. That said, compared to other family affluence measures relying on parental occupation, education and/or income, previous research indicates that the FAS has superior criterion validity and is less affected by nonresponse bias [27] . Nevertheless, it is an imperfect measure of socioeconomic status and triangulation with other measures if they were available would have helped us test the validity of our findings. Our indicator of food insecurity was related to 'hunger' as opposed to the quality of foods consumed. It is likely that many poorer families provide their children with sufficient calories during the summer holidays via cheaper foods of lower nutritional value. Study data were collected from pupils and not from whole family units. Although we observed a relatively weak association between socioeconomic status and child holiday hunger, we cannot rule out the possibility that parents are skipping meals to provide for their children as shown in earlier research [8] . Consequently, an indicator of hunger at the child level likely underestimates household food insecurity. The cross-sectional nature of this study means that the directionality of relationships cannot be firmly established. Indeed, potential reverse causality could account for some of the findings in the present study. For instance, poor mental wellbeing may promote more loneliness, less exercise and lack of appetite. That said, there is a degree of implicit temporality among our data, with socioeconomic status being relatively stable over time, each mediator relating to the summer holiday period (months of July and August) and our mental wellbeing outcome (SWMWEBS) relating to the two weeks immediately preceding reporting and our measure of internalising symptoms to the past 4 weeks. The priorities for future research include prospective re-examination of trends identified here using longitudinal data and the development and robust evaluation of summer holiday interventions to improve pupil mental health and wellbeing. Planned future data linkage will also enable us to explore impacts on educational attainment, which were beyond the remit of this paper.
Conclusions
Our analyses are the first to examine the importance of summer holiday experiences, such as hunger, loneliness, participation in exercise and time with friends as mediators of young people's mental wellbeing on return to school. Summer holiday experiences appear to explain a large proportion of the relationship between socioeconomic status and mental health and wellbeing. Taken together, the present findings suggest that school holiday interventions through reducing loneliness, providing nutritious food and opportunities for social interaction may offer significant potential for reducing socioeconomic inequalities in mental health and wellbeing on young people's return to school. It is important to recognise that school holiday interventions provide a short term fix. The socioeconomic inequalities in health are a consequence of structural inequalities within society and hence structural solutions, albeit likely to require considerable investment [45] , are vital in preventive efforts going forward.
